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BID TABLE 




BID ID 


PLAYER 


ITEMS 


VALUE 


TYPES 


SELECT_FLAG 


OTHER DATA 
(OPTIONAL) 
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PROPOSAL GENERATOR 

FOR EACH PLAYER AND EACH TYPE, GENERATE 
ALL VALID PROPOSALS 


^-34 
^36 














INTEGER PROGRAM FORMULATOR 

CONSTRUCT THE OBJECTIVE FUNCTION AND CONSTRAINT MATRIX 


^-38 
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INTEGER PROGRAM SOLVER 

DRIVER PROGRAM THAT CALLS COMMERCIAL SOFTWARE SUCH 
AS OSL 


^-40 




YES 
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BLOCK 40 



SOLUTION PROCESSOR 

COVERTS INTEGER PROGRAMMING SOLUTION INTO UST OF 
SELECTED BIDS 
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TABLE UPDATE PROCESSOR 

IDF A BID IS SELECTED, SET SELECTED_FLAG=YES. 

OTHERWISE SET SELECTED_FLAG=NO 
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FIG.2 
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BID TABLE 




BID ID 


PLAYER 


ITEMS 


VALUE 


TYPES 


SELECT.FLAG 


OTHER DATA 
(OPTIONAL) 
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INITIAL PROPOSAL GENERATOR 
GENERATE A SET OF VALID PROPOSALS 



UNEAR INTEGER FORMULATOR 

CONSTRUCT THE OBJECTIVE FUNCTION AND CONSTRAINT MATRIX 



I 



LINEAR PROGRAM SOLVER 
DRIVER PROGRAM THAT CALLS COMMERCIAL SOFTWARE SUCH 
AS OSL 

RETURN DUAL VARIABLES FOR ITEM CONSTRAINTS AND 
PLAYER CONSTRAINTS 

BLOCK 34 



I 



ADJUST BID VALUES 

FOR EACH PLAYER, USING ADJUSTED BID VALUES GENERATE 
PROPOSALS THAT EXCEED THE PLAYER'S PROPOSAL THRESHOLD 




OTHERWISE AUGMENT CONSTRAINT MATRIX AND UPJECTIVE 
FUNCTION TO INCLUDE NEW PROPOSALS 



BLOCK 30 
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BLOCK 20 



FIG.3 
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BLOCK 20 
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BLOCK 30 



SOLUTION TO INTEGER PROGRAM 

SOLUTION TO UNEAR RELAXATION OF INTEGER PROGRAM 



CONSTRUCT AT LEAST ONE CONSTRAINT WHICH IS VIOLATE 
BY INTEGER PROGRAM SOLUTION 



ADD CONSTRAINT TO THE UNEAR PROGRAMMING RELAXATION 
OF THE INTEGER PROGRAM 



LP SOLVER: 

SOLVE LP, OBTAIN DUAL VARIABLE 0 



84 

OPTIMUM ~ 
FOR LP<= IP VALUE PLUS" 
TOLERANCE 



ADJUST BID VALUES 

FOR EACH PLAYER, USING ADJUSTED BID VALUES GENERATE 
PROPOSALS THAT EXCEED THE PLAYER'S PROPOSAL THRESHOLD 



IP SOLVER: 


, NO 


SOLVE IP 
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AUGMENT CONSTRAINT MATRIX AND UPJECTIVE FUNCTION TO 
INCLUDE NEW PROPOSALS 



FIG.4 
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NEW BID DATA 
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UPDATE VALUE OF PROPOSALS FOR BID VALUE THAT HAVE CHANGED. 
UPDATE CORRESPONDING ELEMENT OF OBJECTIVE FUNCTION. 
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IF AN ITEM HAS BEEN DELETED FROM A BID, UPDATE THE CONTENTS 
OF ALL PROPOSAL CONTAINING THAT BID BY DELETING THE ITEM. 
UPDATE THE CONSTRAINT MATRIX BY SETTING THE ELEMENT IN THE 
COLUMN CORRESPONDING TO A PROPOSAL CONTAINING THE MODIFIED 
BY AND THE ROW CORRESPONDING TO THE DELETED ITEM TO 0. 







IF A TYPE HAS BEEN ADDED TO A BID, TREAT AS A NEW BID 
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IF ALL PROPOSALS ARE BEING ENUMERATED, FIRST ENUMERATE THE 
PROPOSALS THAT CONTAIN ONLY NEW BIDS. 
THEN FOR EACH NEW PROPOSAL, AND EACH OLD PROPOSAL HAVING 
THE SAME TYPE AND PLAYER, IF THE TWO PROPOSAL HAVE NO ITEMS 
IN COMMON, GENERATE A THIRD PROPOSAL CONSISTING OF THE 
UNION OF THE TWO PROPOSALS 
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BLOCK 30 
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FIG.5 



